Lateral dimerization of the E-cadherin extracellular domain is necessary but not sufficient for adhesive activity.
Cadherins are transmembrane glycoproteins involved in Ca(2+)-dependent cell-cell adhesion. Using L cells coexpressing E-cadherin constructs with different epitope tags, we examined the lateral dimerization of E-cadherin and its adhesive activity by co-immunoprecipitation and aggregation assays, respectively. Although the transmembrane domain is required for dimerization, tail-less constructs possessing the transmembrane domain of either N-cadherin or CD45 show dimerization and are active in aggregation assays. Two mutant constructs having either of two amino acid substitutions, W2A or substitutions that disrupt the recognition sequence for endoproteolytic enzymes involved in removal of the precursor segment, cannot form dimers and are inactive in aggregation. These monomeric proteins, like their wild-type dimerizing counterparts, retain their Ca(2+)-dependent resistance to trypsin digestion, suggesting that dimerization per se does not induce a large conformational change. Two other constructs, having either an amino acid substitution, D134A, or a C-terminal deletion of 70 amino acid residues, retain the ability to associate laterally but are inactive in aggregation assays. Staurosporine treatment of cells expressing the latter construct increases aggregation but does not increase the extent of lateral dimerization. Thus, lateral dimerization is necessary, but not sufficient for adhesive activity.